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The  Serum  Simultaneous  Method  of 
Inoculation  against  Rinderpest. 

[  Received  for  publication  on  14th  December  1920.  ] 

n^HESE  instructions  are  designed  to  meet  the  needs  of  a  large  dairy 
_L  in  India  consisting  largely  of  imported  stock.  They  will  serve  as 
a  type  and  can  be  modified  to  suit  other  herds  by  the  inoculating  officer. 
They  are  based  on  the  work  carried  out  in  the  Muktesar  laboratory 
during  recent  years.  Until  further  experience  is  gained  it  would  be 
unsafe  to  modify  them.    Further  work  on  this  subject  is  in  progress. 

1.  Techni'^ue  of  the  inoculation. 
(a)  Immunising  the  animals. 

Serum  is  injected  subcutaneously  over  one  shoulder,  and  virulent 
rinderpest  blood  taken  from  a  virus  producer  at  the  height  of  the  disease 
is  injected  at  the  same  time  subcutaneously  over  the  other  shoulder. 

On  the  7th  or  8th  day,  a  second  dose  of  5  c.  c.  of  virulent  blood  (without 
any  more  serum)  is  inoculated  into  any  animals  which  do  not  show  a 
rinderpest  reaction  from  the  first  inoculation. 

This  second  dose  is  given  in  the  inoculations  carried  out  under  the 
direction  of  this  Laboratory  but  is  not  always  given  in  other  countries 
where  this  method  of  inoculation  is  employed  for  the  eradication  of 
rinderpest. 

(b)  Method  of  providing  the  virulent   blood. 

This  must  be  obtained  from  the  branch  laboratory  at  Bareilly,  sealed 
in  pipettes  or  in  bulk  and  packed  in  a  vacuum  flask  in  a  freezing  mixtuii* 
or  in  an  ice  chest  in  ice. 

(i)  By  inoculating  virus  producers.  This  method  is  necessary  when 
the  virulent  blood  cannot  be  used  before  it  is  48  hours  old.  If  it  is 
more  than  48  hours  old  there  is  a  danger  that  it  may  have  lost  its  virulence. 

The  inoculation  of  avirulent  blood  would  establish  a  Bense  of  false 
security.  The  inoculation  of  virus  producers  on  the  spot  ensures  efficient 
inoculation. 

Susceptible  male  calves,  6 — 9  months  old  or  at  the  outside  1 J  years 
old,  should  be  provided  to  act  as  virus  producers,  and  they  should  be 
inoculated  with  5  c.  c.  of  viruleut  blood  so  that  they  may  contract  rindey- 
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pest.  These  calves  must  be  of  as  susceptible  a  breed  to  rinderpest  as 
possible.  Imported  European  stock  and  Himalayan  hill  cattle  are  the 
most  susceptible.  Half-bred  European  stock  are  very  susceptible  and 
J -bred  stock  are  fairly  susceptible. 

Of  the  other  indigenous  breeds  shown  in  the  table  of  doses  of  serum 
in  section  2,  experience  obtained  in  the  inoculation  of  the  cattle  of 
Government  military  dairies  shows  that  Scindi  cattle  are  the  most 
susceptible  and  Hariana  cattle  the  least,  the  Sahniwal  cattle  occupy- 
ing an  intermediate  position. 

Appendix  A  gives  a  suggested  model  time  table  for  use  when  virus 
producers  have  to  be  inoculated. 

(n)  By  inoculating  virulent  blood  obtained  in  bulk.  If  the  virulent 
blood  can  be  obtained  in  bulk,  kept  cool  en  route  and  used  within 
48  hours  of  being  drawn  from  the  infected  animal,  a  great  saving  in  time 
and  labour  is  effected. 

Appendix  B  gives  a  suggested  model  time  table  for  use  when  the  blood 
can  be  obtained  in  bulk. 


2.  Dose  of  serum. 


Class  of  animal 


Ayreshire  cattle  . 
Holstein  cattle 
I  pure  bred  cattle 
f  pure  bred  cattle 
J  pure  bred  cattle 
J  pure  bred  cattle 
\  pure  bred  cattle 


Country  breeds. 


Scindi  breed 
Sahniwal  breed 
Hariana  breed 


Dose  of  serum  in 
cubic  centimeters  per 
600  lb.  body  weight. 

250—300 
250—300 
220—240 
175—200 
125—150 
100—125 
80—100 


60 
40 
30 


Buffaloes. 


Delhi 


60 


The  doses  for  other  country  bred  animals  are  not  known,  and  an 
estimate  of  their  susceptibility  must  be  obtained  locally  from  Veterinary 
Advisers  or  Superintendents,  Civil  Veterinary  Department. 


3.  Dose  of  virulent  blood  per  animal  of  any  weight. 


Pure  breds  and  cross  breds 
Country  breds 


\  CO. 

1  o.q. 
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4.  Animals    which   should    not   be   inoculated. 

Calves  under  9  months  old,  cows  more  than  3  months  in  calf,  cows 
in  milk  and  any  weak  or  sick  animal  should  not  be  inoculated  by  this 
method.    Imported  stock  should  never  be  inoculated  until  acclimatized. 

5.  Care  op  the  animals  being  immunised. 

The  inoculation  of  an  animal  with  rinderpest  may  be  a  severe  strain 
on  its  health  if  any  comphcation  occurs  even  though  serum  protection  is 
given. 

While  being  immunised,  the  animals  should  be  protected  from  any 
severe  climatic  conditions  and  the  general  animal  mastership  should  be 
faultless. 

A  convenient  proportion  (say  10  per  cent.)  representative  of  each 
class  of  the  inoculated  animals  should  be  selected  haphazard.  These 
animals  should  be  kept  under  accurate  observation  to  give  a  general 
idea  of  the  reactions  obtained.  A  full  temperature  chart  should  be 
maintained  for  each  animal  of  this  batch. 

The  temperatures  of  the  remainder  of  the  animals  should  be  taken,  and 
they  should  be  carefully  watched  for  three  weeks  from  the  date  of  the 
first  inoculation.  Any  showing  severe  symptoms  should  be  added  to 
those  under  accurate  observation.  Severe  symptoms  should  be  treated 
as  they  occur,  though  usually  interference  is  unnecessary  except  when 
piroplasmosis  arises  as  a  complication. 

6.  Measures  to  prevent  the  inoculation  op  piroplasmosis,  with 

THE   virulent  BLOOD. 

A  temperature  chart  for  each  virus  producer  must  be  maintained,  and 
blood  smears  from  each  animal  must  be  carefully  examined  daily  from 
the  time  when  the  temperature  reaction  begins  until  the  blood  is  used. 

Blood  from  an  animal  known  to  be  affected  with  piroplasmosis  must 
not  be  used.  This  method  of  diagnosis,  which  admits  of  blood  examina- 
tions for  2  or  3  days  only,  will  not  of  course  prove  definitely  that  an 
animal  is  not  infected  with  piroplasmosis  but  it  is  as  much  as  is  practicable 
in  field  conditions. 

7.  Piroplasmosis  in  the  animals  inoculated  by  the  serum  simul- 

taneous METHOD. 

Experience  has  shown  that  some  animals  suffer  from  piroplasmosis 
as  a  complication  of  the  rinderpest  reaction.  When  due  precautions  are 
taken,  this  is  usually  due  to  a  relapse  from  a  previous  infection  on  the 
part  of  the  animal  inoculated. 
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Blood  smears  should  be  examined  from  any  showing  a  high  tempera- 
ture. 

Any  animal  showing  piroplasmosis  should  be  given  an  intravenous 
injection  of  20  c.c.  of  a  saturated  (about  3  per  cent.)  solution  of  Trypan 
blue  in  0*8  per  cent,  saline  per  100  lb.  body  weight'.  The  maximum 
dose  for  big  animals  should  not  exceed  250  c.c.  The  solution  should 
be  freshly  prepared,  filtered  and  be  injected  at  blood  heat. 

8.  Dakger  of  infecting  healthy  animals  with  rinderpest  that 
are  not  being  immunised. 

If  adequate  control  is  not  exercised,  the  virus  is  always  a  source  of 
danger  to  healthy  animals.  Therefore  the  locality  chosen  must  be  such 
that  there  is  no  danger  of  infecting  animals  in  the  vicinity  that  are  not 
going  to  be  inoculated  such  as  the  cows  in  calf  beyond  three  months  or 
in  milk  or  village  cattle. 

The  animals  to  be  inoculated  must  not  be  placed  in  danger  of  infec- 
tion until  the  actual  day  of  inoculation. 

The  animals  inoculated  by  the  serum  simultaneous  method  are  infec- , 
live  and  must  not  be  allowed  to  mix  with  healthy  ones  for  3  weeks  after 
the  last  animal  of  the  batch  has  ceased  to  show  symptoms  of  the  reaction 
or  a  minimum  of  5  weeks  after  the  last  batch  was  immunised. 

The  virulent  blood  obtained  in  the  first  instance,  whether  sent  in 
pipettes  in  a  vacuum  flask  or  in  bottles  in  an  ice  chest,  must  be  very  care- 
fully guarded  that  there  may  be  no  chance  of  spreading  infection  when 
en  route  to  the  scene  of  inoculation. 

When  possible,  a  capable  messenger  should  always  be  sent  with 
suitable  receptacles  to  bring  the  virulent  blood.  When  this  is  impossible 
and  it  is  necessary  to  send  it  by  post,  a  hermetically  sealed  container 
must  always  be  used. 

9.  Duration  of  the  immunity  conferred. 

Experience  of  this  method  of  inoculation  has  shown  that  the  immunity 
conferred  is  durable. 

10.  Safety  of  this  method  of  inoculation  in  India. 

In  the  course  of  over  5,000  inoculations  of  animals  carried  out  under  the 
direction  of  this  laboratory  in  all  parts  of  India,  including  all  classes  of 
animals  as  shown  in  the  table  of  doses  in  section  2,  the  total  mortahty 
has  been  under  08  per  cent.  Many  of  the  deaths  which  produced  this 
mortality  figure  were  from  causes  other  than  rinderpest,  and  in  ordinary 
circumstances  should  not  have  occurred  as  a  result  of   the   inoculation. 
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Conditions  from  one  cause  or  anothei  have  not  always  been   ideal  so 
the  test  of    the  method  may  be  regarded  as  a  severe  one. 

The  inoculations  have  all  been  carried  out  on  the  plains  during  the 
cold  weather.  This  laboratory  has  no  experience  of  any  inoculations 
carried  out  during  the  hot  weather. 

11.  Literature. 

The  following  literature  bears  on  this  subject  and  should  be 
consulted: — 

(i)  The    Annual    Reports    of    the  Muktcsar  Laboratory    for    the 

years  1916-17,  1917-18,  1918-19  and  1919-20. 
(ii)  **  The  Vitality  of  the  Rinderpest  Virus  outside  the  Animal  Body 
under  Natural  Conditions  "  by  the  late  A.  W.  Shilston, 
M.R.C.V.S.,  Second  Bacteriologist,  Imperial  Bacteriolo- 
gical Laboratory,  Muktesar.  Memoirs  of  the  Department  of 
Agriculture  in  India,  Veterinary  Series,  Vol.  Ill,  No.  1. 
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Appendix  A. 

Suggested  model  time  table  for  inoculating  a  herd  when  virus  producers 
have  to  be  inoculated. 

Days 

1       Inoculate  two  virus  producers  (virus  producers  1  and  2)  with  virulent  blood. 
2 


9 
10 
11 

12 
13 

14 

15 

16 
17 
18 
19 
20 
21 
22 
23 
etc. 


Virus  producers  react.  Bleed.  Defibrinate  and  if  necessary  store  in  cold  con- 
tainer. Inoculate  first  batch  of  animals  by  the  serum  simultaneous  method 
(Batch  A). 

Inoculate  second  batch  of  animals  by  the  serum  simultaneous  method  (Batch 
B).  (If  necessary  draw  fresh  virulent  blood.) 

Inoculate  third  batch  of  animals  by  the  serum  simultaneous  method  (BatchC). 
(If  necessary  draw  fresh  virulent  blood.)  Inoculate  virus  producers  3  and 
4  from  virus  producers  1  and  2. 


Virus  producers  3  and  4  react.  Inoculate  Batch  A,  when  necessary,  with  5  c.c, 

of  virulent  blood  from  virus  producer  3  or  4. 
Inoculate  Batch  B,  when  necessary,  with  virulent  blood  from  virus  producois 

3  and  4. 
Inoculate  Batch  C,  when  necessary,  with  virulent  blood  from  virus    producer 

3  or  4. 


>0b8erve  and  treat  as  necessary. 


Note.     If  the  virus  producers  are  of  a  breed  which  is  not  very  susceptible  a  larger 
number  should  be  inoculated  as  in  this  case  a  reaction  is  not  always  obtained. 
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Appendix  B. 

Suggested  model  time  table  for  inoculating    a  herd  when    the    virulent 
rinderpest  blood  can  be  obtained  in  bulk. 


Pays 
1 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 


Virulent  blood    arrives.     Inoculate  the  first  batch  of  animals  by  the  serum 

eimultaneous  method  (Batch  A). 
Virulent  blood  arrives.     Inoculate  the  second  batch  of  animals  by  the  serum 

simultaneous    method    (Batch    B). 
Virulent  blood  arrives.     Inoculate  the  third  batch  of  animals  by  the  serum 

simultaneous  method  (Batch  C). 


Virulent  blood  arrives. 

with  5  c.c. 
Virulent  blood  arrives. 

with  5  c.c. 
Virulent  blood  arrives. 

with  6  c.c. 


Inoculato  the  animals  of  Batch  A,  when  necessary. 
Inoculate  the  animals  of  Batch  B,  when  necessary. 
Inoculate  the   animals  of    Batch  C,  when  necessary. 


>-Observe  and  treat  as  necessary. 


In  this  time  table  it  is  assumed  that  the  virulent  blood  is  48  hours  old 
by  the  time  it  is  inoculated. 

If  it  could  be  obtained  more  expeditiously,  the  programme  could 
be  modified  accordingly  as  regards  arrangements  for  fresh  supplies. 

From  the  above  it  will  be  seen  that  usually  it  would  only  be  convenient 
to  obtain  the  virulent  blood  in  bulk  when  all  the  am'mals  could  be  ino- 
culated in  one  day  or  the  blood  could  be  obtained  quickly. 

If  this  cannot  be  done  it  would  be  more  convenient  and  economical 
to  inoculate  virus  producers  on  the  spot,  as  otherwise  messengers  and 
containers  in  sufficient  number  would  have  to  be  provided  for  the  Qon- 
vevance    of   the    blood. 
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to  the  Government  of  India,  and  is  issued  once  every  two  months  or  six  times  a  year.  Annual 
Subscription,  Rs.  6  or  9s.  Orf.,  including  postage.    Single  copy,  R.  1-8  or  2s. 

2.  Scientific  Reports  of  the  Agricultural  Research  Institute,  Pusa. 

3.  Annual  Review  of  Agricultural  Operations  in  India. 

4.  Proceedings  of  the  Board  of  Agiiculture  in  India. 

6.  Proceedings  of  Sectional  Meetings  of  the  Board  of  Agriculture. 

6.  Memoirs  of  the  Imperial  Department  of  Agriculture  in  India  : 

(a)  Botanical  Series. 

(b)  Chemical  Scries. 

(c)  Entomological  Series. 

(d)  Bacteriological  Series, 
(c)  Veterinary  Series. 

7.  Bulletins  issued  by  the  Agricultural  Research  Instituve,  Pvea. 

8.  Indigo  Publications. 

9.  Books. 

The  following  are  the  publications  of  the  last  two  years  : — 

Scientific  Reports  of  the  Agricultural  Research  Institute  and  College,  Pusa  (including  the  Report 

of  the  Imperial  Cotton  Specialist),  for  the  year  1918-19.     Price,  R.  1-4  or  2<f. 
Scientific  Reports  of  the  Agricultural  Research  Institute,  Pusa  (including  the  Report  of  the  Secretary. 

Sugar  Bureau),  for  the  year  1919-20.     Price,  R.  1. 
Report  on  the  Progress  of  Agriculture  in  India,  for  the  year  1918-19.     Price,  R.  1-8  or  2>f.  3d. 
Review  of  Agricultural  Operations  in  India,  1919-20.     Price,  R.  1-4. 
Proceedings  of  the  Board  of  Agriculture  in  India,  held  at  Pusa  on  the  Ist  December,  1919,  and  following 

days  (with  Appendices).     Price,  As.  12  or  Is.  3d. 
Proceedings  of  the  Second  Meeting  of  Mycological  Workers  in  India,  held  at  Pusa  on  the  20th  February 

1919,  and  following  days.     Price,  As.  11  or  Is. 
Proceedings  of  the  First  Meeting  of  Agricultural  Chemists  and  Bacteriologists,  held  at  Pusa  on  24th 

February,  1919,  and  following  days.     Price,  R.  1  or  Is.  iid. 
Proceedings  of  the  First  Meeting  of  Veterinary  Officers  in  India,  held  at  Lahore  on  the  24th  !March, 

1919,  and  following  days  (with  Appendices).     Price,  As.  8  or  9rf. 
Proceedings  of  the  Third  Entomological  Meeting,  held  at  Pusa  in  February  1919.     Price,  Rs.  17-8. 


MEMOIRS  OF  IHE  DEPARTMENT  OF  AGRICULTURE  IN  INDIA 

Botanical  Series 

Vol.      X,  No.       II.     Studies  in  Indian  Sngarcanes,  No.  4.     Tillering  or  Underground  Branching, 

by  C.  A.  Barber,  c.i.e.,  sc.d.,  f.l.s.     Price,  Rs.  4-4  or  7.s. 
Vol.      X,  No.      III.     Studies  in  Indian  Sugarcanes,  No.  5.     On  testing  the  suitabilitj^  of  sugarcane 

varieties  for  different  localities,  by  a  system  of  measurements.     Periodicity 

in  the  growth  of  the  sugarcane,  by  C.  A.  Barber,  c.i.e.,  sc.d.,  f.l.s.     Price, 

R.  1-12  or  3.9. 
Vol.      X,  No.      IV.     A  Pylhium  Disease  of  Ginger,  Tobacco  and  Papaya,  by  L.  S.  Subramantam. 

Price,  R.  1-8  or  2s.  6d. 
Vol.      X,  No.        V.     Studies  in  the  Pollination  of  Indian  Crops,  1,  by  A.  Howard,  c.i.e.,  m.a., 

Garrielle  L.  C.  Howard,  m.a.,  and  Abdur  Rahman  Khan.     Price,  R.  1-4 

or  2s.  Qd. 
Vol.      X,  No.      VI.     "Kumpta"  Cotton  and  its  Improvement,  by  G.  L.    Kottur,  b.  /g..     Price, 

R.  1-12  or  3*. 
Vol.    XI,  No.         I.     Some  Aspects  of  the  Indigo  Industry  in  Bihar.     Part  I.     The  Wilt  Disease 

of  Indigo.     Part  II.     The  factors  underlying  the  seed  production  and  growth 

of  Java  Indigo,  by  Albert  Howard,  c.i.e.,  m.a.,  and  Gabrielle  L.  C. 

Howard,  m.a.,  with  the  assistance  of  Chowdhary  Ramdhan  Singh  and 

Maulvi  Abdur  Rahman  Khan.     Price,  R.  1  -2  or  2s. 
Vol.    XI,  No.       II.     Studies  in  Diseases  of  the  Jute  Plant.     (1)  Di'plodia  Corchori,  Syd.,  by  F.  J. 

F.  Shaw,  jp.sc-,  a.r.c.s.,  f.l.s.     Price,  Rs.  2  or  2s.  8d.  !" 

Vol.    XT,  No.      III.     Morphology  and  Parasitism  of  Acrothecivm  Penniseti  n.  sp.     (A  New  Disease 

of  Pemrisetiim  typhoidevm),  by  Manoranjan  Mitra,  m.sc.     Price,  R.   1-4 

or  25. 


Chemical  Series 

Vol.  V,  No.  V.  The  Phosphate  Requirements  of  some  Lower  Burma  Paddy  Soils,  by  F.  J» 
Warth,  m.sc,  b.sc,  and  Maung  Po  Shin.     Price,  R.  1-12  or  3*.  Sd. 

Vol.  V,  No.  VI.  Absorption  of  Lime  by  Soils,  by  F.  J.  Warth,  m.sc,  b.sc,  and  Maung  Po 
Saw.     Price,  R.  1-2  or  2s. 

Vol.  V,  Nos.  VII  &  VIII.  The  Gases  of  Swamp  Rice  Soils.  V — A  Methane- oxidizing  Bacterium 
from  Rice  Soils,  by  P.  A.  Subrahmanya  Ayyar,  b.a.,  ;  and  The  Gases  of 
Swamp  Rice  Soils.  VI — Carbon  Dioxide  and  Hydrogen  in  relation  to  Rice 
Soils,  by  W.  H.  Harrison,  d.sc.     Price,  As.  12  or  Is.  M. 

Vol.  V,  No.  IX.  The  Retention  of  Soluble  Phosphates  in  Calcareous  and  Non- calcareous  Soils,. 
by  W.  H.  Harrison,  d.sc,  and  Surendra  Lal  Das,  m.sc     {In  the  press.) 

Vol.  V,  No.  X.  Windrowing  Sugarcane  in  the  North- West  Frontier  Province.  Part  I.  The 
Effect  on  the  Economical  and  Agricultural  Situation,  by  W.  Robertson 
Brown.  Part  II.  The  Effect  on  the  Composition  of  Sugarcane,  by  W. 
H.  Harrison,  d.sc,  and  P.  B.  Sanyal,  m.sc     Price  As.  12  or  Is. 


Entomological  Series 

Vol.      V,  No.        V.     The  Rice  Leaf-hoppers  {Nephotettix  bipunctatns,  Fabr.  and  Nephotettix  apicaliSy 

Motsch.),  by  C.  S.  Misra,  b.a.     Price,  R.  1-8  or  3s. 
Vol.      V,  No.      VI.     Lantana  Insects  in  India.     Being  the  Report  of  an  Inquiry  into  the  Efficiency 

of  Indigenous  Insect  Pests  as  a  Check  on  the  Spread  of  Lantana  in  India 

by  Rao  Sahib  Y.    Ramachandra     Rao,  m.a.,    f.e.s.     Price,  Rs.  2-4  or 

4s.  M. 
Vol.  VI,  Nos.  I — IX.  Life- histories  of  Indian  Insects  :  Microlepidoptera,  by  T.  Bainbrigge  Fletcher 

R.N.,  f.l.s.,  F.C.S.,  F.z.s.     Price,  Rs.  7-8  or  \\s.  2d. 
Vol.  VII,  Noi.  I  &  II.  New  Indian  Gall  Midges  (Diptcra),  by  E.  P.  Felt    and  Description  of  a  Rhino- 

cyphine  larva  from  Shillong,  by  Major  F.  C.  Eraser,  i.m.s.    Price,  As.  12, 

or  Is. 
Vol.  VII,  No.     IIL    Indian  Grass  Gall  Midges,  by  E.  P.  Felt.    Price,  As.  10  or  1^. 
2 


Bacteriological  Series 


Vol.       T,  No.  VIII.     Pebrine  in  India,  by  C.  M.  Hctchinson,  c.i.e.,  b.a.    Price,  Ra.  3  or  5*.  Ci, 
Vol.       I,  No.      IX.     Studies  on  the  Root  Nodule  Organism  of  tlir-  T-p'Miminnii>j    Plants,  hv  K 
JoSHi,  M.sc,  B.A.,  L.Ag.    Price,  R.  1-4  or 


Veterinary  Series. 


Vol.  Ill,  No.      II. 
Vol.    Ill,  No.     Ill 


The  Virulence  of  Tubercle  Bacilli  isolated  from  Bovine  Lesions  in  India,  bj 

A.  L.  Sheathe R,  B.sc,  M. B.C. v.s.    {In  the  freas.)  ^ 

Bovine  Lymphangitis,  by  A.  L.  Sheatbeb,  B.BC.f  m  {In  the  frcs^.) 
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Cawnporc-Amcricau  L uU on  :     An  Ae^i.-..i.i    -:  i-.^j,. ;.:„.;.:.  li.    ....  i;;,^  ..,.:,.. ;..  ;^^,   !„.. 
Line  Selection  and  of  Field  Trials,  1913-1917,  by  B.  C  BCBT,  B.sc,  and  NiZAMTDDl! 

Haidae.     Price,  As.  10  or  le. 
Second  Hundred  Notes  on  Indian  Insecte.     Price,  R.  1-4  or  2«. 
A  Malarial  Parasite  in  the  Blood  sf  a  Buffalo,  by  A.  L.  Sheather,  b.sc  ,  rice 

As.  6  or  Id. 
Notes  on  Practical  Salt  Land  Reclamation,  by  G.  S.  Hendebson  rice 

As.  6. 
Syngamus  laryngeus  in  Cattle  and  Buffaloes  in  India,  by  A.  LESLIE  Sbeatbeb,  b.sc. 

M.R.C.V.S.,  and  A.  W.  Shilston,  m.b.c.v.s.     Price,  As.  6. 
The  Orange  :  A  Trial  of  Stocks  at  Peshawar,  by  W.  Robeetsox  Brown.     I  <). 

A  Preliminary  Note  on  the  Behaviour  in  North  India  of  the  first  batcli  of  Si  -ed 

lings  distributed  from  the  Sugarcane- breeding  Station,  Coimbat'  ig^ 

MAN,  B.A.     Price,  As.  8. 
A  Note  on  the  Treatment  of  Surra  in  Camels  by  Intravenous  Injections  of  Tartar  Emetii 

by  H.  E.  Cross,  m.r.c.v.s.,  d.v.h.,  a.sc.     Price,  As.  2. 
A  Summary  of  Experiments  on  Rice  in  Bihar  and  Orissa  from  1912  to  1919,  I      "'    r 

Sherrard,  b.a.     Price,  As.  10. 
Usiilago  Crameri,  Koem.  on  Setaria  italica,  by  S.  Sunder araman,  m.a.     Price,  As.  ,. 
The  Course  that  Surra  runs  in  Camels  when  Naturally  Contracted  and  when  Artificial!, 

Inoculated,  by  H.  E.  Cross,  m.r.c.v.s.,  d.v.h.,  a.sc     Price,  As.  5. 
The  Course  that  Camel  Surra  runs  in  Ponies,  Buffaloes  and  other  Animals,  by  H.  E.  Cbosj 

M.R.C.V.S.,  D.V.H.,  A.sc.     Price,  As.  4. 
Annotated  List  of  Indian  Crop-Pests,  by  T.  Bainbbigge  Flechee,  b.n.,  F.L.S.,  r.E.8 

F.z.s.     Price,  R.  1-8. 
Some  Insects  recently  noted  as  Injurious  in  South  India,  by  T.  V.  Ramakbishka  Ayyai 

B.A.,  F.E.S.,  F.z.s.     Price,  As.  8. 
Borers  in  Sugarcane,  Rice,  etc.,  by  T.  Bainbrigge  Fletcheb,  b.n.,  t  t  =i     r  r  c     r  r  c 

and  C.  C.  Ghosh,  b.a.     Price,  R.  I. 
Some  Indian  Economic  Aleyrodidaj,  by  C.  S.  Misra,  b.a.     Price,  A?.  8 
The  Rice  Leaf-hoppers,  by  C.  S.  Misra,  b.a.     Price,  As.  0. 
Cotton  BoUworms  in  India,  by  T.  Bainbrigge  Fletcher,  i.  an 

C.  S.  Mlsra,  b.a.     Price,  As.  8. 
The  Pink  Bollworm  in  Egypt,  by  Lewis  H.  GorcH,  ph.d.,  f.e.s.     Price,  R.  1 
Experiments  in  Egypt  on  the  Survival  of  the  Pink  BoUworms  (resting  state  lai\  ;i ;  m  i\ip 

Damaged  Cotton  Bolls  buried  at  different  depths,  by  F.  C.  Willcocks      Price,  As.  5. 
Some  Pests  of  Cotton  in  North  Bihar,  by  C.  S.  Misra,  b.a.     Price,  As.  G. 
Tukra  Disease  of  Mulberry,  by  C.  S.  Misra,  b.a.     Price.  As.  4. 
The  Preservation  of  Wood  against  Termites,  by  T.  Bainbrigge  Fletcher,  r.n.,  f.l.s 

F.E.S.,  f.z.s.,  and  C.  C.  Ghosh,  b.a.     Price,  As.  3. 
Stored  Grain  Pests,  by  T.  Bainbrigge  Fletcher,  r.n.,  f.l.s.,  f.e.s.,   aid  C.  ( 

Ghosh,  b.a.     Piice.  As.  14. 
Notes  on  Rearing  Insects  in  Hot  Climates,  by  T.  Bainbbigoe  .  Fletcher,  r.n.,  f.l.3 
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BULLETINS  ISSUED  BY  THE  AGRICULTURAL  RESEARCH  INSHTUTE, 

VVSA—iconcld.) 

No.  113.    Hints  on  Collecting  and  Preserving  Insects,  by  T.  Bainbrigge  Fletcher,  e.n.,    f.l.s., 

F.E.s,,  F.z.s.     Price,  As.  10. 
No.  114.    The   Preparation   and   E/eproduction   of   Scientific   Illustrations,    by     A.     W.     Slater. 

Price,  As.  4. 
Note  on  Plant  Imports  into  India,  by  T.  Bainbrigge  Fletcher,  r.isi.,  f.l.s.,  f.e.s.,  f.z.s. 

Price,  As.  7. 
A  Survey  of  the  Indian  Poppy-growing  Districts  for  Morphine  Content  of  the  Opium  pro- 
duced, by  H.  E.  Annett,  d.sc.  (Lond.),  f.i.c,  m.s.e.a.c,  Haei  Das  Sen,  m.sc,  and 

Har  Dayal  Singh,  b.sc.    Price,  As.  2. 
Experiments  with  Castor  Seed  Conducted  at  Sabour,  by  C.  Somers  Taylor,  b.a.     {In 

the  press.) 
The  Saving  of  Irrigation  Water  in  Wheat  Growing,  by  Albert  Howard,  c.i.e.,  m.a.  and 

Gabeielle  L.  C.  Howard,  m.a.     Price,  As.  4. 
The  Agricultural  Development  of  Baluchistan,    by  Albert  Howard,  c.i.e.,  m.a.,  and 

Gabeielle  L.  C.  Howard,  m.a.    Price,  As.  6. 
The  Serum  Simultaneous  Method  of  Inoculation  against  Rinderpest,  by  W.  A.  Pool, 

^i.R.c.v.s.     Price,  A^.  2. 

^.'tes  on  Contagious  Abortion  in  Pony  and  Donkey  Mares,  by  R.  Branford,  m.r.c.V.S., 

and  T.  M.  Doyle,  f.r.c.v.s.    {hi  the  press.) 
No.  122.     Pusa  12  and  Pusa  4  in  the  Central  Circle  of  the  United  Provinces,  by  B.  C  Burt,  m.b.e., 

B.sc,  F.C.S.,  Albert    Howard,    c.i.e.,    m.a.,    and    Gabeielle  L.  C    Howard,    m.a. 

Price,  As.  11. 
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INDIGO  PUBLICATIONS 

Mo.  6.     The  Effect  of  Manuring  with  Superphosphate  and  Sannai  on  the  Yield  of  Crops  on  Indigo 
Planters'  Estates  in  Bihar — especially  of  Rabi  Crops  in  the  Season  1918-1919,  by  W.  A. 
Davis,  b.sc,  a.c.g.I.    Price,  As.  6. 
7.     The  Conditions  affecting  the  Quality  of  the  Java  Indigo  Plant  (Leaf  yield  and  richiiess  of 
the  leaf  in  indigotin),  by  W.  A.  Davis,  b.so.,  a.c.g.i.    Price,  As.  9. 
,  8.     Note  on  the  Development  of  the  Indigo  Industry  in  Assam  in  Conjunction  with  Tea  and 
other  Crops,  by  W.  A.  Davis,  b.sc,  a.c.g.i.    Price,  As.  3. 
0.    The  Nature  of  the  Changes  Occurring  during  the  Extraction  of  Indigo  from  the  Java  Plant 
{Indigojera  arrecta),  by  W.  A.  Davis,  b.sc,  a.c.g.i      Price,  R.  1. 
No.  10.     Note  on  the  Deterioration  of  Indigo  Seed  during  Storing,  by  Major  W.  R.  G.  Atkins,   s  d  , 
f.i.c.  Price,  As.  3. 


BOOKS 

Wheat  in  India,"  by  Albert  Howard,  m.a.,  a.e.c.s.,  f.l.s.  ;  and  Gabeielle  L.  C.  Howard,  m.a. 

288  pp.     Price,  Rs.  5  or  Is.  Qd, 
\  Description  of  the  Imperial  Bacteriological  Laboratory,  Muktesar  :  Its  Work  and  Products,"  by 

Major  J.  D.  E.  Holmses,  m.a.,  d.sc,  m.e.c.v.s.    Price,  As.  8  or  9d. 
Agriculture  in  India,"  by  James  Mackenna,  m'.a.,  l.c.s.     Price,  As.  4  or  od. 

"  '     ises  of  Cattle  in  India.     A  Handbook  for  Stock- owners."     Price,  As.  8  or  9d. 

ance  of  Bacterial  Action  in  Indigo  manufacture,"  by  C.  M.  Hutchinson,  b.a.    Price, 
■id. 
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